ABSTRACT To investigate the mechanisms contributing to refractoriness in exercise induced asthma a methacholine challenge test was performed 30 minutes before and 30 minutes after two exercise tests 45 minutes apart. Exercise was performed by 12 asthmatic patients while they were breathing cold air. There was a smaller airway response to the second exercise test than to the first, though there was wide variation between subjects. The response to the second methacholine challenge was reduced in some patients but showed no significant change overall. Refractoriness to exercise induced asthma positively correlated with a reduced response to methacholine. These data suggest that mediator depletion does not fully explain refractoriness.
Since an increase in catecholamine activity with exercise should attenuate the airway response2 to both exercise and histamine, these authors favoured mediator depletion as the cause of refractoriness to exercise induced asthma.
Patients with asthma show large variation in their refractoriness in repeated exercise tests. 3 We therefore carried out a study to determine whether the response to a methacholine challenge performed 30 minutes after two exercise tests 45 minutes apart was related to the degree of refractoriness to exercise induced asthma. Methacholine was chosen because it stimulates airway smooth muscle directly via muscarinic receptors, whereas histamine induced bronchoconstriction is mediated by both direct and indirect pathways.4
Methods

PATIENTS
We studied,12 patients with bronchial asthma, six men and six women with a mean age of 24 years (range 16-47). All patients had a history of exercise induced asthma. Before entering the study all showed an appreciable decrease in specific airway conductance (sGaw) after an exercise test, and all were hyperreactive to inhaled methacholine. All were nonsmokers and none required regular medication. Sympathomimetic agents were taken occasionally and withheld at least six hours before the study. The patients were instructed about the aim of the study and gave their written consent.
LUNG FUNCTION MEASUREMENT
Airway resistance (Raw) during quiet breathing and thoracic gas volume at functional residual capacity were determined by a constant volume body plethysmograph (Bodytest, E Jaeger, West Germany). Raw was multiplied by the corresponding thoracic gas volume to give specific airway resistance and converted to specific airway conductance, sGaw. The values were computed on line as the average of four respiratory cycles with a data processor (PDP 11/04). Relationship between refractory index (RI-"Data analysis") and ratio of PDs5o values doses of methacholine causing a 50% decrec obtained before (1) and after (2) 
